The Distribution and Characteristics of Neck-Arm Pain in Patients With and Without a Neurological Deficit  by DALTON, PHILLIP A. & JULL, GWENDOLEN A.
The Distribution and Characteristics of Neck-Arm Pain
in Patients With and Without a Neurological Deficit
Neck and referred arm pain may arise from
either somatic or neural tissues. Clinicians use
the subjective nature of a patient's pain to aid
the differentiation of the origin of the referred
pain but little evidence has been presented to
support the reliability of this practice.
For this reason, 42 subjects with neck-arm
pain were studied. They were subgrouped
according to their neurological status in order
to investigate whether differences existed be-
tween the groups in the descriptive nature and
distribution of pain.
Subjects with and without neurological signs
were found to have no significant differences
in the pain characteristics of area, region of
greatest intensity, quality, depth and pain
localization (p> .05).
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Referred arm pain from the cervical
spine can originate in either neural or
somatic tissues. The recognition of the
origin of the referred pain is important
for both the indication and the contra"
indication of specific physiotherapy
treatment techniques (Grieve 1981,
Maitland 1986).
The area and nature of the patient's
symptoms and the results of a clinical
neurological examination are two of
the methods which assist in the clinical
differentiation of the origin of the pain.
However, very little research to date
has investigated the reliability of the
patient's symptomatic descriptions to
predict a neurological deficit.
No previous studies have made a
direct comparison of the pain charac-
teristics of patients suffering from
neurological and non-neurological
neck-arm pain. Nevertheless distinc-
tions have been made between somatic
and neural pain characteristics com-
paring the distribution, quality, depth,
localization and area of greatest inten"
sity (Grieve 1981, Bogduk 1984).
Within the musculoskeletal system, so-
matic pain may arise from any struc-
ture other than neural tissue. Somatic
pain is usually described as a deep,
dull, aching pain which is difficult to
localize and worst proximally (Kellgren
1938, Inman and Saunders 1944, Fry-
kholm 1951, Feinstein, Langton et at
1954, Cloward 1959, Hockaday and
Witty 1967,Smith 1968, Grieve 1981,
Bogduk 1984).
Neuralgic pain can arise from irri-
tation of either the dorsal or ventral
roots, dorsal root ganglions or spinal
nerves. TjJ.e majority of neuralgic pain
descriptions have pertained to pain
from either the dorsal root or dorsal
root ganglion. This pain is described
as a superficial, sharp, shooting pain
which is well localized and usually ap-
pears distally in a· dematomal distri-
bution (Eaton 1941, Davis 1948, Rubin
1960, Brain and Wilkinson 1968, Smith
1968, Grieve 1981, Wells 1982, Bogduk
1984, Bannister 1985).
Little consideration has been given
to pain originating from the ventral
root. Only one study to date has con-
firmed the presence of ventral root
pain. Frykholm (1951) experimentally
stimulated the ventral roots in eighteen
subjects. Six of these subjects experi-
enced no pain whilst the remaining
twelve experienced pain in muscles with
the same innervation as the affected
root. Frykholm (1951) and later Smith
(1968) labelled the distribution of ven-
tral root pain as a myalgic pain distri-
bution. Not only did ventral root pain
differ in area to dorsal root pain but
it was often more intense (Frykholm
1951).
The distribution of pain associated
with a neurological deficit is the only
characteristic which has been investi-
gated in a clinical setting in patients
suffering from neck-arm pain (Eaton
1941, Honet .1976). In Eaton's (1941)
study of nine patients with surgically
confirmed radiculopathy, pain was suf"
fered equally in proximal and distal
sites by all patients. However in
Honet's (1976) study of 82 patients,
pain was more often felt proximally in
the neck, shoulder, arm region than
distally in the forearm and hand. These
reported distributions of pain vary
from the more traditional definitions
of neuralgic referred pain.
The distribution of somatic pain has
only been investigated in asymptomatic
subjects who had their pain elicited by
either a sodium chloride injection or
surgical stimulation of muscles, liga-
ments and intervertebral discs (Kellgren
1938, 1939, Campbell and Parsons
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1944, Inman and Saunders 1944, Fein-
stein et at 1954, Cloward 1959, Hocka-
day and Witty 1967). The results of
these studies were consistent with the
classical description of somatic pain.
The stimulation of pain in asympto-
matic subjects may, however, under-
estimate tbe true distribution of
somatic pain for it bas been shown that
patients with zygapophyseal pathology
are more likely to have a wider and
more distal area of pain (Mooney and
Robertson 1976, Fairbank, Park et at
1981).
As there is a lack of data on the
clinical reliability of the area and nature
of referred pain, a study was under-
taken to document the pain character-
istics of patients suffering from neck-
arm pain. It was then sought to deter-
mine whether there was a difference in
these characteristics between patients
with and without a clinical neurological
deficit.
Method
Subjects
Forty-two volunteer subjects were
gathered from the departments of
physiotherapy, outpatients, ortho-
paedics and neurosurgery in two major
teaching hospitals and five private
physiotherapy practices. Twelve sub-
jects were male and thirty subjects were
female. Subjects ranged in age from
twenty-two to seventy-three years. The
mean age for males was 49.1 and for
females 47.6 years.
Subjects were included in the study
if they were currently suffering from
unilateral arm pain of a cervical origin.
For the purposes of this study the arm
was considered to be anywhere distal
to the acromion prOCess. Twenty-two
subjects had left arm pain and 20 suf-
fered right sided symptoms.
S'ubjects Were excluded from the
study if they could not effectively com-
municate the nature of their disease in
English; pathology was other than
musculoskeletal in origin; the shoulder,
elbow, wrist or hand were contributing
to the pathological process; the unin-
volved arm was abnormal in any way.
Measurements
The characteristics recorded for each
subject's neck-arm pain included the
distribution, quality and depth of pain,
area of greatest pain intensity and the
subject's ability to localize the pain.
A clinical neurological examination
was conducted to determine whether
or not subjects had a neurological
deficit. The parameters assessed in the
neurological examination included sen-
sation, muscle strength and reflexes as
relevant for the spinal segment levels
for the upper limb (Maitland 1986).
From the results of the neurological
examination subjects were divided into
one of three groups: group 1, no
neurological deficit; group 2, sensory
deficits only; group 3, deficits in two
or three of the following: sensation,
muscle strength and reflexes.
Subjects with sensory deficits only
were allocated to a group separate from
subjects with two or more signs of
neurological deficit. This was done be-
cause although objective sensory
changes can be a valid indicator of
nerve root involvement (Yoss, Corbin
et at 1957), irritation of somatic tissues
may also produce sensory disturbances
(Mooney and Robertson 1976). It was
considered that this division might
allow a clearer comparison of pain
characteristics between subjects with a
neurological and a non-neurological
origin of pain.
Reliability:
A reliability trial was conducted by
the examiner of this study against a
specialist manipulative physiotherapist
to determine the accuracy of the ex-
aminer in detecting deficits in sensa-
tion, reflexes and muscle power. Nine
subjects were used for the trial and a
total of 81 decisions were made on
subjects' neurological status. Neuro-
logical abnormalities were recorded in
23 tests. Conformity between the two
examiners was evident in 79 of the 81
decisions made (98070).
Procedure
Subjects were first asked to describe
their area of pain to assess their suit-
ability for the study. This was followed
by the standard active and passive
movement tests of the shoulder, elbow,
wrist and hand to exclude these joints
as a source of pain (Maitland 1977).
Manual examination of the cervical
spine was also performed to confirm
the cervical spine as a source of the
subjects' symptoms.
The order of subjective assessment
of pain characteristics and the objective
neurological examination were varied
to limit examiner bias.
The subjective assessment was made
by asking the patient to accurately de-
scribe the distribution, quality and
depth of the pain. Additionally, the
subject's ability to localize the pain and
the area of greatest pain intensity were
noted. These results were accurately
recorded on to a body chart and the
patient asked to confirm the recording.
The neurological examination in-
cluded assessment of sensation, muscle
strength and reflexes as relevant for
the upper limb (Bannister 1985, Mait·
land 1986). Sensation was assessed in
the form of superficial pain and light
tOUch. Superficial pain was examined
by lightly rolling a pattern tracer over
the skin and light touch was examined
by stroking a camel's hair brush over
the skin. Both light touch and super-
ficial pain were assessed in a pattern
of vertical strips, five centimetre apart
in the neck and scapula region. Sen-
sation in the upper limb was checked
in a pattern of five centimetres long
strips distally in each dermatome. Each
finger was tested anteriorly and pos-
teriorly. Sensation was further checked
by encircling the limb at positions five
centimentres apart along the length of
the limb. Sensation was compared from
one side of the body to the other and
any differences noted on the body
chart. The speed of application of both
the brush and pattern tracer was held
constant at a practised speed of five
centimetres per 1.5 seconds.
Muscle strength was assessed by iso-
metric tests of the relevant muscles per-
formed in the mid position of each
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(Note, each patient experienced pain in more than one area)
Table 3:
The percentage frequency for the quaUty of paiR
(Note, a patient may have more than one area of equal greatest pain
intensity)
Table 2
The percentage frequency for areas of greatest pain intensity in each
group
icits in two or more of sensation,
muscle strength and/or reflexes (21
subjects).
For the purposes of statistical analy-
sis, the raw data on pain characteristics
was collapsed into specific categories.
The c\istribution of area of pain wa~
summarized into seven anatomical 10·'
cations (Table 1) while thatpf the area
of greatest pain intensity was grouped
into four categories (Table 2). The
quality of pain WIlS summarized into
three categories, one each for the Glas-
sical description of somatic and neur-
algic pain, and one for a combined
description (Table 3). Three categories
were used for the description of the
depth and localization of pain. The
depth of pain was recorded as either
deep, superficial or a combination of
both while the localization of paiu Was
recorded as either precise, poor or a
combination.
A chi-squared test was chosen for
the statistical analysis. This test ena-
bled rhe analysis of the probability by
chance of patients in each group having
the same pain characteristics.
The results of the analyses revealed
that there were no significant differ-
ences between the three subject groups
in any of the pain characteristics tested
(p >.05). There were two character-
istics where trends towards group dif-
ferentiation were evident. Subjects
from Groups 2 and 3 were those more
likely to suffer pain in the forearm and
hand (Table 1) and when the greatest
intensity of pain was perceived distally
in the limb, it was reported by subjects
in these two groups (Table 2).
The quality of pain experienced by
most subjects, regardless of the pres-
ence or not of neurological signs, was
described as a dull ache or a dull ache
combined with a sharper, shooting pain
(Table 3). Only two subjects com-
plained exclusively of the classic sharp,
shooting neuritic type pain. Both of
these subjects were from Group 3. The
majority of subjects regardless of group
reported their pain as deep (Figure 1)
and not well localized (Figure 2).
Results
Based on the results of the neuro-
logical examination, each subject was
placed into the appropriate sub group
namely: Group 1 no neurological def-
icit (10 subjects): Group 2 sensory def-
icit only (11 subjects) or Group 3 def-
Reflexes on the asymptomatic side were
elicited first followed by the sympto-
matic side.
Sharp/Shooting/ Dull/Aching Combination of the
Shock-Like Gripping First Two Categories
Group 1 0 80 20
(n = 10)
Group 2 0 54.5 45.5
(n = 11)
Group 3 9.5 61.9 28.6
(n = 21)
Neck Scapula Upper Arm Forearm/Hand
Group 1 80 50 20 0
(n = 10)
Group 2 63.6 54.5 36.4 36.4
(n = 11)
Group 3 42.9 47.6 57.1 19.1
(n =21)
Table 1:
The percentage frequency for area of pain in each group
Supra Upper
Neck scapular Scapula Shoulder Arm Forearm Hand'
Group 1 80 80 40 80 60 30 10
(n = 10)
Group 2 91 81.8 45.5 81.8 91 72.7 27
(n = 11)
Group 3 71.4 81 38.1 85.7 90.5 47.6 42.9
(n=21)
joint. The muscles tested included lev-
ator scapulae (C4), deltoid (C5), biceps
brachii (C6), tricyps brachii (C7), ex-
tensor poIIicis longus (C8), flexor dig-
itorum profundus (C8) and the inter-
ossei (TI). The strength of each muscle
was first assessed on the asymptomatic
side.
The triceps (C7), and biceps (C6)
reflexes were assessed by six consecu-
tive strikes of the tendon hammer.
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Figure 1: The percentage frequency for the depth of pain
Discussion
The results of this study revealed
that there were no significant differ-
ences in the neck-arm pain character-
istics of subjects with and without a
neurological deficit. There were trends
in some characteristics to suggest that
subjects with objective sensory deficits
(Group 2) and those with two or more
neurological signs (Group 3) differed
from those who did not present with
neurological signs (Group 1). This
might infer a neural origin for the sen-
sory deficits for at least some of Group
2 subjects.
The majority of patients in this
study, regardless of neurological
status, presented with pain proximally
in their neck, scapula, shoulder and
upper arm region. As reported, there
was a trend for subjects with clinical
neurological deficits (Groups 2 and 3)
to be more likely to suffer pain in the
forearm and hand (Table 1). Although
the finding of a predominantly more
proximal area of referred pain for sub-
jects in these groups is contrary to clas-
sical descriptions of nerve root pain
(Smith 1968, Grieve 1981, Bogduk
1984, Bannister 1985), the results of
this study reflect those of Honet (1976)
where a more proximal distribution was
found.
The distribution of pain documented
from Group 1 patients who presented
with no neurological defect, is consist-
ent with the classical description of pain
from a somatic cervical origin, namely
a diverse, more proximal pain (Kell-
gren 1938, Inman and Saunders 1944,
Feinstein et at 1954, Cloward 1959,
Hockaday and Witty 1967).
There were no significant differences
between the groups in relation to the
other pain characteristics studied,
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Figure 2: The percentage frequency for the localization of pain
namely areas of greatest intensity,
quality, depth and patients' ability to
localize their pain. Despite the presence
of neurological deficits in well over half
of the patients studied, the pain charac-
teristics recorded were more akin to
those commonly described for pain of
somatic origin.
These results do not infer that there
were no patients in Groups 2 and 3
who did not have classical symptoms
of neural referred pain. For example,
36.4 per cent of subjects with objective
sensory deficits (Group 2) feLt their
worst pain in their forearm, hand
region, a classical characteristic of dor-
sal root pain (Table 2). Patients who
suffered a component of sharp, shoot-
ing pain more akin to neuralgic pain
were most likely to be in Groups 2 and
3 (Table 3). It could be suggested that
future studies of a larger sample size
may make these trends more evident
or significant. However such specula-
tion cannot detract from the findings
of. this study that patients with neu-
rological deficits did not have signifi-
cantly different pain characteristics
from those with no neurolocial deficits.
A pertinent factor which may be
contributing to the results of this study
is that 81 per cent of Group 3 patients
suffered from motor deficits. It may
be that current authors (Grieve 1981,
Wells 1982, Bogduk 1984, Bannister
1985) are focusing attention on dorsal
root pain and underestimating the pos-
sibility of ventral root irritation. The
pain from ventral root irritation has
been shown to be similar in distribution
and character to somatic referred pain
but often more intense (Frykholm 1951,
Smith 1968). It is therefore suggested
that if the ventral root is irritated or
compressed by cervical pathology, it
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may make the symptomatic character-
istics of a patient's neck-arm pain less
reliable indicators of neurological in-
volvement as found in this study.
Conclusion
the pain characteristics of forty-two
patients with neck-arm pain were docu-
mented in this study. Regardless of
their neurological status, the majority
of subjects described their symptoms
as a deep, dull, aching pain which was
worst proximally and difficult to lo-
calize. Thus the results of this study
did not support the classic distinctions
drawn between neural and somatic pain
characteristics.
It would be incorrect to conclude
that subjects with radicular pain never
present with the classical dorsal radi-
cular pain description. The failure of
this study to find such subjects may be
a reflection of the group studied, an
indication of their rarity in the com-
munity or the lack of recognition of
ventral radicular pain. The results of
this study, however, do indicate that
the patient's subjective descriptions
alone are not reliable indicators of the
presence of a neurological deficit.
These results imply the necessity for
inclusion of a routine clinical neuro-
logical examination in all patients who
present with neck-arm pain to clarify
their neurological status.
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